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ABSTRACT 

Environmental health has become an essential component of modern healthcare 

systems due to increasing climate change, pollution, and ecological 

degradation. Healthcare institutions themselves contribute significantly to 

environmental burden through waste generation, energy consumption, and use 

of hazardous materials. Nurses, being the largest workforce in healthcare, play 

a crucial role in promoting sustainable healthcare practices and environmental 

responsibility. This review paper explores the relationship between 

environmental health and nursing practice, highlighting climate change 

impacts, healthcare-related pollution, sustainable hospital initiatives, waste 

management strategies, green nursing interventions, and policy implications. 

The paper also discusses the role of nurses in community education, 

environmental advocacy, and sustainable leadership. Sustainable nursing 

practice not only improves patient outcomes but also ensures long-term 

ecological balance. Integrating environmental health principles into nursing 

education, hospital policy, and community programs is necessary for future 

healthcare systems. 
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INTRODUCTION 

Environmental health refers to the branch of public health that focuses on the interaction 

between people and their environment, promoting human health and well-being. Rapid 

industrialization, urbanization, and climate change have significantly impacted environmental 

stability. These changes directly and indirectly influence human health outcomes. 

 

Healthcare systems, although designed to improve health, paradoxically contribute to 

environmental pollution through biomedical waste, high energy consumption, pharmaceutical 

disposal, and carbon emissions. Nurses are frontline healthcare providers who interact closely 

with patients, families, and communities. Therefore, they are in a unique position to promote 

environmentally responsible practices. 

 

Sustainable nursing practice involves delivering quality care while minimizing negative 

environmental impacts. It integrates ecological awareness, waste reduction, energy efficiency, 

and patient education into routine nursing activities. 

 

ENVIRONMENTAL HEALTH AND GLOBAL CONCERNS 

Environmental health concerns have intensified over the last few decades due to rapid industrial 

growth, population expansion, urbanization, and unsustainable consumption patterns. Human 

health is closely linked to environmental conditions such as air quality, water safety, sanitation, 

housing, and climate stability. When these environmental determinants are disturbed, the 

burden of disease increases significantly. Today, climate change and pollution represent two 

of the most pressing global environmental health challenges affecting both developed and 

developing countries. 

 

1. Climate Change and Health 

Climate change has emerged as one of the most serious global health threats of the 21st century. 

Rising global temperatures, changing rainfall patterns, melting glaciers, and increasing sea 

levels are not only environmental problems but also major public health issues. These 

environmental shifts influence the distribution and severity of diseases across regions. 

 

Higher temperatures contribute to heat-related illnesses such as heat exhaustion, heat stroke, 

dehydration, and worsening of cardiovascular and respiratory conditions. Elderly individuals 
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and outdoor workers are particularly at risk. In many regions, prolonged heat waves have led 

to increased hospital admissions and mortality rates. Additionally, warmer climates can 

intensify air pollution by increasing ground-level ozone formation, which aggravates asthma 

and chronic obstructive pulmonary disease (COPD). 

 

Extreme weather events such as floods, cyclones, hurricanes, and droughts are becoming more 

frequent and severe. Flooding often results in outbreaks of waterborne diseases such as cholera, 

typhoid, and leptospirosis due to contamination of drinking water sources. Drought conditions, 

on the other hand, lead to water scarcity, poor sanitation, crop failure, and malnutrition. Food 

insecurity caused by climate change contributes to undernutrition, especially in children. 

 

Climate change also alters the geographical distribution of vector-borne diseases. Mosquito-

borne illnesses such as malaria, dengue, and chikungunya are expanding into new regions as 

temperature and humidity patterns change. This creates new public health challenges in areas 

that were previously unaffected. 

 

Mental health consequences of climate change should not be overlooked. Communities 

affected by repeated disasters often experience anxiety, depression, post-traumatic stress 

disorder (PTSD), and social displacement. Loss of homes, livelihoods, and loved ones creates 

long-term psychological stress. 

 

Vulnerable populations such as elderly individuals, children, pregnant women, people with 

chronic illnesses, and low-income communities are disproportionately affected. Limited access 

to healthcare services, poor housing conditions, and inadequate infrastructure increase their 

exposure and reduce their adaptive capacity. 

 

Nurses frequently observe the health consequences of environmental disasters firsthand. For 

example, increased cases of asthma during high pollution days, dehydration during heat waves, 

or waterborne infections following floods. Community health nurses may notice rising 

malnutrition rates during prolonged drought conditions. These real-world clinical observations 

provide valuable insight into climate-related health trends. Therefore, nursing professionals 

play an important role in climate-responsive healthcare planning, disaster preparedness, early 

warning systems, and patient education. 
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Nurses can also educate patients about protective measures such as adequate hydration during 

heat waves, mosquito control practices, safe water storage, and emergency preparedness 

planning. Their close connection with communities makes them key stakeholders in building 

climate resilience. 

 

2. Pollution and Disease Burden 

Pollution is another major environmental determinant of health. Air, water, and soil pollution 

collectively contribute to millions of deaths annually worldwide. Industrial emissions, 

vehicular exhaust, burning of fossil fuels, and improper waste disposal are major sources of 

pollution. 

 

Air pollution is strongly associated with chronic respiratory diseases including asthma, 

bronchitis, and chronic obstructive pulmonary disease. Fine particulate matter (PM2.5) can 

penetrate deep into lung tissues and enter the bloodstream, increasing the risk of cardiovascular 

diseases such as hypertension, heart attack, and stroke. Long-term exposure to polluted air has 

also been linked to lung cancer and adverse pregnancy outcomes, including low birth weight 

and preterm birth. 

 

Indoor air pollution is particularly significant in low-income households that rely on biomass 

fuels for cooking and heating. Women and children are often exposed for longer periods, 

increasing their risk of respiratory infections. 

 

Water contamination results from industrial discharge, agricultural runoff, sewage leakage, and 

improper disposal of chemicals. Contaminated water can transmit diseases such as diarrhea, 

cholera, hepatitis A, and other gastrointestinal infections. Chronic exposure to heavy metals 

like arsenic and lead can cause neurological disorders, kidney damage, and developmental 

delays in children. 

 

Soil contamination affects agricultural productivity and food safety. Pesticides, industrial 

chemicals, and heavy metals can accumulate in crops, entering the human food chain. This not  

only reduces nutritional quality but also increases the risk of long-term health complications. 

Healthcare institutions themselves contribute to environmental pollution. Hospitals generate 

significant amounts of biomedical waste, including infectious materials, plastics, and chemical 
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residues. Incineration of medical waste releases toxic emissions such as dioxins and furans into 

the atmosphere. The widespread use of single-use plastics, syringes, IV tubing, gloves, and 

packaging materials contributes to solid waste accumulation. Additionally, pharmaceutical 

waste entering water systems may disrupt aquatic ecosystems and promote antimicrobial 

resistance. 

 

Therefore, reducing healthcare-related pollution is a major responsibility of healthcare 

providers. Nurses can actively contribute by ensuring proper waste segregation, minimizing 

unnecessary use of disposable items, promoting recycling initiatives where safe, and 

supporting environmentally friendly procurement policies. Simple actions such as avoiding 

over-ordering supplies and encouraging rational use of medications can reduce waste 

generation. 

 

By addressing pollution both within and outside healthcare settings, nurses help protect not 

only individual patients but also the broader community and ecosystem. Environmental health 

must be recognized as an essential component of holistic nursing care, as human well-being 

cannot be separated from environmental sustainability. 

 

HEALTHCARE SECTOR AND ENVIRONMENTAL IMPACT 

Healthcare systems, while fundamentally designed to protect and improve human health, 

paradoxically have a considerable environmental footprint. Globally, it is estimated that the 

healthcare sector contributes approximately 4–5% of total carbon emissions. This figure 

encompasses energy consumption, medical waste generation, water usage, pharmaceutical 

production, and supply chain emissions. As healthcare demands grow due to population 

increase, aging populations, and rising prevalence of chronic diseases, the sector’s 

environmental impact continues to rise, highlighting the need for sustainable healthcare 

practices. 

 

1. Energy Consumption 

Hospitals are energy-intensive institutions due to continuous operations, specialized 

equipment, and climate control requirements. Facilities operate 24 hours a day, seven days a 

week, to provide emergency care and maintain patient comfort. Advanced diagnostic machines 

such as MRI scanners, CT scanners, and ventilators consume substantial electricity. Heating, 
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ventilation, and air conditioning (HVAC) systems are critical for infection control and patient 

safety, yet they significantly contribute to greenhouse gas emissions. 

 

In addition to energy-intensive equipment, lighting, refrigeration for vaccines and blood 

products, sterilization units, and electronic health record systems increase the overall energy 

load. Many hospitals rely on fossil-fuel-based electricity, further amplifying their carbon 

footprint. 

 

2. Medical and Biomedical Waste 

Healthcare facilities generate diverse waste streams, including infectious waste, sharps, 

chemical waste, pharmaceuticals, and single-use plastics. Improper disposal of these materials 

can pollute air, water, and soil. Incineration, a common method for treating infectious waste, 

emits harmful gases such as dioxins, furans, and particulate matter, which can affect human 

health and contribute to environmental degradation. 

 

Single-use plastics, while reducing infection risks, contribute to massive amounts of solid 

waste. Packaging materials, disposable gloves, syringes, IV tubing, and gowns often end up in 

landfills or are incinerated, increasing pollution levels. 

 

3. Water Usage and Contamination 

Hospitals require large volumes of water for patient care, sanitation, sterilization, laundry, and 

laboratory operations. Excessive water consumption, coupled with the discharge of untreated 

chemical and pharmaceutical residues, can contaminate local water systems. Antimicrobial 

residues in wastewater may promote antibiotic resistance in environmental microbial 

populations, representing a significant public health concern. 

 

4. Pharmaceutical and Chemical Footprint 

The production, distribution, and disposal of pharmaceuticals have a substantial environmental 

impact. Pharmaceuticals often contain biologically active compounds, which can persist in the 

environment, affecting aquatic life and potentially re-entering the human food chain. 

Hazardous chemicals used for cleaning, sterilization, and laboratory processes further add to 

environmental contamination. 
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5. Supply Chain and Resource Utilization 

Beyond direct operations, the healthcare sector’s environmental impact extends to supply 

chains. The production and transport of medical devices, equipment, and consumables 

contribute to greenhouse gas emissions. Packaging materials, especially single-use plastics, 

also increase resource consumption. Nurses and hospital administrators, though indirectly 

involved, can influence supply chain sustainability by advocating for environmentally 

responsible procurement policies and prioritizing reusable or eco-friendly materials. 

 

Table 1: Environmental Impact Sources in Healthcare Settings 

Source of Impact Environmental Effect Example 

Biomedical waste Soil and air contamination Incineration emissions 

Energy consumption Increased carbon footprint HVAC systems 

Water usage Resource depletion Sterilization units 

Pharmaceutical disposal Water contamination Antibiotic residues 

Single-use plastics Solid waste accumulation Syringes, IV sets 

 

Reducing these impacts requires system-level reforms and active participation from nurses and 

administrators. 

 

CONCEPT OF SUSTAINABLE NURSING PRACTICE 

Sustainable nursing practice is an emerging concept that emphasizes the integration of 

environmental health principles into every aspect of nursing care. Traditionally, nursing has 

focused on patient-centered care and clinical outcomes, but in the contemporary healthcare 

context, it must also consider ecological sustainability. Sustainable nursing practice aims to 

provide high-quality care while minimizing environmental harm, conserving resources, and 

promoting long-term public health. It recognizes that human health and environmental health 

are deeply interconnected, and that nurses, as frontline healthcare professionals, have both 

ethical and professional responsibilities to protect the environment. 
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1. Principles of Sustainable Nursing Practice 

At its core, sustainable nursing practice is guided by several key principles: 

a) Prevention: Nurses actively participate in preventing both health issues and environmental 

harm. For instance, by advocating for vaccination, infection control, and health education, 

nurses prevent disease, which in turn reduces the consumption of healthcare resources and 

associated environmental impacts. Preventive care reduces hospital admissions and the 

need for energy-intensive treatments, indirectly lowering carbon emissions. 

 

b) Efficient Resource Use: Nurses are responsible for ensuring that medical resources are 

used judiciously. This includes minimizing unnecessary use of medications, medical 

supplies, and energy-intensive equipment. Efficient resource management reduces waste 

generation and the environmental footprint of healthcare operations. 

 

c) Waste Reduction and Management: Nurses play a central role in waste segregation, 

proper disposal of biomedical waste, and promoting recycling initiatives where feasible. 

By reducing reliance on single-use plastics, encouraging reusable alternatives, and 

implementing environmentally safe disposal practices, nurses can significantly reduce 

healthcare-related pollution. 

 

d) Patient and Community Education: Nurses act as educators for patients and communities 

regarding environmental health. Teaching individuals about safe disposal of medications, 

water conservation, air quality protection, and sustainable lifestyle choices empowers 

communities to adopt eco-friendly behaviors. Environmental education by nurses extends 

beyond the hospital setting into homes, schools, and community centers. 

 

e) Participation in Policy and Green Initiatives: Nurses can influence sustainability at 

institutional and policy levels by participating in hospital committees, advocating for green 

policies, and contributing to national and local environmental health programs. Their input 

ensures that environmental considerations are included in hospital procurement, 

infrastructure planning, and waste management policies. 
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2. Key Components of Sustainable Nursing Practice 

 

Table: 2 

Component Description Nursing Role 

Environmentally 

responsible waste 

segregation 

Properly separating infectious, 

chemical, and general waste to 

prevent pollution 

Sorting waste according to 

color codes, ensuring safe 

disposal 

Reduction in 

unnecessary resource 

consumption 

Efficient use of water, energy, 

medications, and consumables 

Turning off unused equipment, 

careful medication 

administration 

Promotion of reusable 

and safe materials 

Encouraging the use of reusable, 

non-toxic, and eco-friendly 

materials 

Using cloth gowns, reusable 

instruments where safe, 

biodegradable products 

Patient and community 

environmental education 

Teaching patients and 

communities about environmental 

health and sustainable behaviors 

Conducting awareness 

sessions, providing 

informational resources 

Participation in green 

policy development 

Contributing to institutional or 

governmental sustainability 

initiatives 

Joining green committees, 

advocating for eco-friendly 

procurement policies 

 

3. Levels of Nursing Influence 

Sustainable nursing practice operates at three interrelated levels: 

a) Individual Level: Nurses adopt sustainable behaviors in their daily practice, including 

proper waste segregation, reducing energy use, and promoting reusable resources. They 

also model eco-conscious behaviors for patients and colleagues. 

b) Institutional Level: Nurses collaborate with healthcare administrators to implement 

hospital-wide sustainability strategies. This may involve establishing waste reduction 

programs, promoting energy-efficient infrastructure, or participating in hospital 

sustainability committees. 

c) Policy and Advocacy Level: Nurses can influence public health and environmental 

policies through research, professional organizations, and advocacy. They contribute to 

shaping regulations related to waste management, energy conservation, and green 
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healthcare practices, ensuring that environmental sustainability becomes a core component 

of healthcare systems. 

 

4. Benefits of Sustainable Nursing Practice 

 Environmental Protection: Reduces greenhouse gas emissions, pollution, and resource 

depletion associated with healthcare operations. 

 Patient Safety: Proper disposal of hazardous materials and reduced exposure to harmful 

chemicals enhances patient safety. 

 Cost Efficiency: Minimizing unnecessary resource consumption and waste reduces 

operational costs for healthcare facilities. 

 Professional Development: Engaging in sustainability initiatives increases nurses’ 

leadership skills and public health competencies. 

 Community Health Promotion: Educating communities about environmental health 

encourages healthier lifestyles and reduces disease burden. 

 

5. Integrating Sustainability into Nursing Practice 

To successfully integrate sustainability, nurses should: 

 Receive formal education on environmental health and sustainable practices during training 

programs. 

 Engage in continuous professional development focused on eco-friendly healthcare 

practices. 

 Collaborate with multidisciplinary teams to create and implement sustainability policies. 

 Participate in community outreach programs promoting environmental awareness. 

 Advocate for research in sustainable healthcare practices to generate evidence-based 

strategies. 

 

Sustainable nursing practice is not a separate specialty but an integral part of modern nursing 

care. By incorporating ecological consciousness into everyday practice, nurses ensure that 

healthcare systems are not only healing patients today but also protecting the environment for 

future generations. 

 

WASTE MANAGEMENT IN NURSING PRACTICE 

Biomedical waste management is one of the most critical environmental concerns in hospitals. 
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 Improper segregation increases contamination risk and environmental pollution. 

Nurses play a primary role in: 

 Proper segregation of infectious and non-infectious waste 

 Safe disposal of sharps 

 Minimizing overuse of disposable items 

 Ensuring compliance with biomedical waste regulations 

 

Table 3: Waste Segregation Practices in Clinical Settings 

Waste Category Color Code Nursing Responsibility 

Infectious waste Yellow Dispose in biohazard bags 

Sharps White Use puncture-proof containers 

Plastic waste Red Send for recycling if possible 

General waste Black Non-infectious disposal 

 

Correct segregation reduces environmental contamination and enhances recycling 

opportunities. 

 

ENERGY AND RESOURCE CONSERVATION 

Hospitals use large quantities of electricity and water. Nurses can contribute by: 

 Turning off unused equipment 

 Reporting water leakages 

 Using digital documentation to reduce paper 

 Supporting energy-efficient hospital initiatives 

Although these actions may seem small, collectively they significantly reduce environmental 

burden. 

 

GREEN HOSPITAL INITIATIVES 

Green hospitals focus on eco-friendly infrastructure, renewable energy use, and sustainable  
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materials. 

 

Features include: 

 Solar power installation 

 Natural lighting systems 

 Water recycling systems 

 Use of biodegradable cleaning agents 

 

Nurses can advocate for such initiatives by participating in sustainability committees. 

 

ROLE OF NURSES IN COMMUNITY ENVIRONMENTAL HEALTH 

Community health nurses educate families about: 

 Safe drinking water 

 Proper sanitation 

 Air pollution prevention 

 Vector control measures 

 

They also participate in disaster preparedness programs and climate adaptation strategies. 

Environmental education empowers communities to adopt healthier lifestyles. 

 

ENVIRONMENTAL EDUCATION IN NURSING CURRICULUM 

Incorporating environmental health topics in nursing education is essential. Many nursing 

programs still provide limited training on climate change and sustainability. 

Topics that should be included: 

 Environmental toxicology 

 Climate-related disease patterns 

 Disaster nursing 

 Sustainable healthcare systems 

 

Education prepares future nurses to respond effectively to environmental health challenges. 

 

ETHICAL AND POLICY PERSPECTIVES 

Environmental stewardship is an ethical responsibility of healthcare professionals. The 

principle of “do no harm” extends beyond patients to the environment. 
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Nurses can advocate for: 

 National sustainability guidelines 

 Hospital-level environmental policies 

 Government regulations on healthcare waste 

 Community climate resilience programs 

 

Policy-level engagement ensures long-term environmental improvements. 

 

CHALLENGES IN IMPLEMENTING SUSTAINABLE NURSING 

Despite benefits, several challenges exist: 

 Lack of awareness and training 

 Limited institutional funding 

 Resistance to change 

 Inadequate policy enforcement 

 High dependency on disposable products 

 

Addressing these barriers requires leadership support and continuous professional 

development. 

 

FUTURE DIRECTIONS 

Future healthcare systems must integrate sustainability as a core principle rather than optional 

practice. Important strategies include: 

 Digital health technologies to reduce paper waste 

 Telehealth services to reduce transportation emissions 

 Development of eco-friendly medical devices 

 Research on sustainable healthcare outcomes 

 

Nurses should be involved in sustainability research and evidence-based environmental 

practices. 
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Figure 1: Framework of Sustainable Nursing Practice 

 

CONCLUSION 

Environmental health and sustainable nursing practice are closely interconnected. Climate 

change, pollution, and ecological degradation directly affect patient health and healthcare 

systems. Nurses, as the backbone of healthcare services, have both ethical and professional 

responsibility to promote sustainability. 

 

Through proper waste management, energy conservation, patient education, and policy 

advocacy, nurses can significantly reduce environmental impacts. Although challenges such as 

lack of awareness and funding exist, integrating environmental health into nursing education 

and hospital policies can bring meaningful change. Sustainable nursing practice not only 

protects the environment but also enhances patient safety and long-term public health 

outcomes. 

 

The future of healthcare depends on environmentally responsible systems, and nurses must 

take leadership roles in this transformation. 
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